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(54) PATCH FOR REPAIRING CASING STRINGS 

(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maxlinum outer diameter 
exceeding outer dtameter of annular mcirttars. safety collars are placed between anntilar members of 
the scaling floor so as to provide a gap, and overiap the gaps in operating position to reduce 
outer diameter of the safely coDars to the outer diameter of the annular members. EFFECT: high 
efiOdency. 1 dwga 
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(54) nnACTUPb AJU pemohta oecaahux KOnOHH 

(57) Abstract: 

M306pCTCHMC OTHOCHTCH K o6naCTiI 6ypCHHH H flO^bl^ HC^TO H ra3a. B HaCTHOCTU K TCXHHKC M TCXHOJIorHM 

KaixnTajifaHoro peMOirra CKBa»fiHbi. Uenb • noBbaneHnc Hf^eauKxmi pcMOHTHO-BoocTaHOBirrcjibHbix pa6oT 
3a c«ieT sanpcTbi r^pMerroupyioiqiero noRpuTim c coxpaHeinieu repi^enisai^ KonoHHki no Bceft jjjume 
HanoKCHHoro nnacTbipR. JXnfi sroro oh CHa6xcH npcnoxpaHHTenbHbOdM uaiuseTaMii. MaKCHMantiikiu 
HapysHbiA fluaMcrp Koropbix npcBtnnacx Hapymnbrit fff/iaMtrrp KOJibUCBbtx s/icmchtdb, npn 3tom 
npqiloxpaHirrcnbiibic uaajserbi paesMcaxwiA. utmffy KOJibx^ieBbiUH aneiceBraMU repueTU3sspy]Dii\ero 
noKpbmin c saaopoM c B03KOJKHOCTfa]o b pa6oMeM nonoxeHHH nepeKpuTiM aaaopoB c yMeHbcneiiHeM 
HapyxHoro /^auerpa npq^oxpaHHTenbKbix MaHiKer ao HapysKHoro ;^iaueTpa Konfauesbix ancMCKTOB. 4 sui. 
blUUl 
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Description [OnHcaHHe ■3o6peTeHMl: 

M306pCTCHHC OTHOCHTCH R o6naCTiI SypCHHH H flJO^lA^ He^TH H Paoa H, B HaCTKOCTK, K TCXKHKe If 

TesoiQTionfH RamrraniiHoro peuoHTa CKsaKioibi. 

Uenbio M3o6peTeiiiifl narmercfl noBbimemfe HSififiJKHOCTU peM0RTHO>BoccTaH0HHTenfaHi>ix pa6oT 3a c^eT 
oamnTbi rcpM«rrH3Hpyiocncro noKpwTWi c coxpaHCKMcxf rcpucrmaufm kqjiohhw no bccA pjume 
HanomeHHoro miacrbipfi. 

nocTaaneKRaA r^ejn* j\ocfT%sr&£frcst tcu. trro nnacrupb p/isi peMonra o6ramHwx kcxhohh cocroKmuft 1x3 
npcmaJibHO-ro^ipnpOBaHHOft Tpy6u c napyxHUu repuerHsicpyioui^ noKpfeinmeu^ BunonHemibiM if3 Ha6opa 
Konbi^cBfaix 3J1CUCHT0B. pacnonoACHHbuc ^ant> Tpy6bi c saaopOM ffpyr oTHOdrrcnhKO ffpyr^ CHa6iKCH 
np^oxpaHHTcnbHbiMH MaiuKcraMK, MauccMManbHbiA HapymsojA ^^laMcrp Koropbix npcBbimaer Hapyxmbril 
fmoMcrp KonbucBbix ajieucHTOB, npw yrou npe^oxpaHHrenbiibie uanmerbi paauen^eiibi yitm^y Kcmbi;eBBCUM 
ajieueHTaihOt repMenoMpyionxjero noKpbtmsi c sasopaMu c BosuoTKHOCTbio b pa6o«ieM nonoxeHiiiii 
nepcRpbiTWi 3a3opoB c yMottantHUtu BapyKiioro ^^aMcrpa npenoi^MOiiiTenbHbix uaHKcr jsfi napysKHoro 
AHaMcrpa KonbuCBbtx ancMCBTOB. 

npM TpaHcnopTHpoBKe TOKoro iinacTbipH b KonoHHy o6c£^pibix Tpy6 ROirraRT ero co ctchkoA KonoKHbi 
ocyn^ecTGrineTCH «icp€3 MaiiacTbi. pa3MeipeHHi>ie b aasopax ucx^ KDnbi;eBb04ii repMcrujupyiomKUM 
ancMCHTaMn ua onpCACJiCHHOM paocTOHKnix ffpyr oxffpyra no Bccii a^imkc nyiacrtopH. 

MaHKera BbmoTraeHa b BKne uyuiwHfjpa c nocroHHHbiM vum nepCMCUHbtM no oc a'ihhc fj^aMcrrpoM n 
Tonn^iHoft creHKM. HaH6ojibiiiHft ^uaiuevp liaHKeru npeBbnnacr HapyxHuft onucaHHkill jmaMerrp 
KCJiboicBoro PCpMexH3MpyK)mcro ancMCHxa. 

nnMHa MaHTKCT Bbi6HpaCTCH raxuiM o6pa30M. vro6bi npM pasMcuicmoi iix na nnacTbipe Mcxi^y 
repMCTHSHpyioiBHMH aacMCHTaMw coxpaHWicn <|)yHKUMOHanbHbiH sasop He TOJibKO npn TpaHcnopTMpoBKC. ho 
n npM pacampeHHH nnacTbipn b KonoHue. 

PaocTOfiKiie uex^y MaHxeraMH h kx KomiuecTBo paocwrbiBaercH b 3aBncsiM0CTM or ff^n/iohi nnacrbipsi h 

KpIIBK3HbI CTBOna CKBaJKHKbl, «IT06bI npH KOHKpCTHblX tXX SHailCBBflX HCKJDOMBTb KOUraKT 

rcpMCT HjjBp yioiuero noEpbiTBH nnacTbipH c KonoBBOfl a cro paspymeBHC. 

KoRf xirypauHH MawKcr, i^MSHKO-^exaHKMccKHc cBoacTBa u npoMHOCTUbie xapaKTcpKCTHKH kfarcpHana k3 
KOToporo ouH lortrroBneHbi, nosBOTiHxrr o6ec[xewrb kx nenocTHDCTfc npn ffBRxemiH nnacTbipfl b 
CKBaaanie. a npn ero pacmsipcmni Ac^pMiipoBaTbCff b pa^isanbHOM nanpaBncHiDi ffo Bcnammbi paBHoft 
TomoBiHc rq>Mmi3Bpyiocqero noKpbiTivi iinacTbipn, MCKJiK>«iaH AononuHrrcnbi^io norepx) npoxo^Horo 
oewiwi RCknoKHbi o6cajpibtx Tpy6. 

Ha (^HT. 1 B3o6pajKeH nnacTfaipb 1 c offerbiMii Ha Hero np^oxpanirrcnufbiun MaHmeraibai 2. cnya^emibCH b 
o6c^miyio KonoHHy 3; Ha ^ur. 2 h 3 npoAOknbHbte h nonepcioibic ccmcuhh MamcTbc: na ^mt. 4 BapnaHT 
BO3M0«H0ro loroTOBncHHH Manner. 

MaRJKera (^iir. 1 3) HsroraBiDiBaeTCH c nepeMeHHUM no ce f^^mat ^fsauevpoM c o^^icnaxoBoA Tfknn^fmoA 
cTCHi m no Bcewy ceueiono pasnoA hjih 5mi3Kofi TonoQiHe repMerosiipyioiuero noKpbmui nnacm>ipH. Ha 
KOH^cBbix ywacTKax 4 ec BiiyrpeaHsiA ffHaMcrp Bfaoiamiefi c MHHycoBbOf gonycxoM no oTHomcHioo k 
HapyKHOMy ffHautfrpy lUiacrbipH. B cpcHHCH Macni 5 AnaMcrp MaHxeTbi yDCinrafBacTCff 6e3 mMtatHun 
Tonn^iHbi creHKH ffo pasMepa ua 3 4 mm npeebimaxxmn^ jjuauevp repuenisiipyioiqjero KonbmeBoro 
ancMCHxa 6. b pcsynbTarc nero b tcjic MaHTserbi o6pa3yenoi nomnyrpeinie. 

riepexoffbi 7 or donbrnero AnaMcrpa k MCHbmcMy BbmonHeHbi kohhuockhmm c ymoM npn BcpmMHe Konyca 
MCHbnntM 45^. Mcm^y rcpMCTHKOM 6 k MaHxerofi 2 HMcerrcn oasop 8. tlnacTbipb cxiycKaercfi b CKBaxuHy 
Ha iDTaHre 9. 

riJxacTbtpb co6]ipaeTC5i is ycTaxxaonnBaercii cncffyvusjjxu oCpasoM. 

MawKerbi 2 o^eeaiOT na nnacTbipb 1 c BaTnroM, tiTo odecneuMBaer hx ynepmaMne Ha hcm. SaxeM na 
nnacTbipb HaHocirrcH repMcnoHpyioimec noKpuTHe 6 b aa^jt Ronbi^cBbix aneMearoB TaxMM o6pa30M, <iTo6bi 
Mcs^ HMMH H MaHKCTaMH 2 ocTaBajicR 3a3op 8. riocne 3Toro nnacTbipb Ha nrraHre 9 onycKacrcH b 
o6cstfjpyK> Tpy6y r uecry ee HerepMermHOCTH. h pacnmpnercfl AOpHRpyioiqeft ronoBKoft jjp nnoTKoro 
ROHTaxTa CO rrcHKoft o6c^nH0fl KonoHHbi. 

TpaHcnopTHbie ra6apHTHbie paaMepbi nnacrbipn odycnoaneHbi pa3MepaMH npcnoxpaHnrcJibHbix MaHJRcr ii 
no3TOMy npn ABHTsemoi cro b KonoHHc KOHraKT rcpMenioispyiomiero noRpuTHH nnacnrbipR co cnreHxaMiii 
o6c£^ibix KonoRH HCKJiK>«ieB. trro o6ecne^iHBaeT ero coxpaHHocTb. 

MaHJseTbi iriPOTaBnHBaioTCfi h3 uaTepuana ;^ocTaTotiHO ajiacTtniHoro. «iTo6bi He npenHTCTBOBaxb 
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pacnmpeHMO luiacTbipH b KonoHHC ti hc coaflaeaTb irpH 3Tom 3Ha»aiTcnLHwx flonoraDiTcntJibix ycwmd k b 
TO me, speufi ^ocraTowHo npoMHoro. cnoco6Horo coxp£iHMTt> rcoMcxpKMOCRyio ^pMy b npoueoce 
TpaHcnopTBpoBKH luiacTupH K MecTy HapymeHHH KonoHHW, HanpHwep. nojinanuicBa htxh peoHHbi. 

npM pacniwpeHHM luiacr^upH uaH«eTbi 3a cwex noppyrpewxA, obpaayioiipix 3a3op lO uex^y hhmh h 
nnacTbipcM h kohmucckmx ncpcxoAOB. sicRxao^ssousfsx o6pa30BaHMc cmiaAOK. j^c^puixpyKytw b p^aanbHOM 
HanpaBncHHM h npHKHMaiOTcn R ctchkc luiacTbcpH. riocKOJibKy TornnfiHa cremui uaamtrr 6nii3Ka TonmuKC 
rcpMeTH3npyion;ero noxpuTnn, jffifimmmnkJBaA norepM npoxoffBOfx> ccucbiia Konomifaf b oone ycranoBRH 
ixnacTbipfi HC npoHcxD;;wT. 

McnoJibaoDaHHc npcAno»cHHoro luiacTbipH. cHaiJxcHHoro iipe«o)qpaKiiTcnbHbiMH MatuKcraMM nosBonuT 
npwnpcjiHTb TpcHHc rcpMcnoMpyiomcro noKpbiTHH o ctchkh ko/iohhu, oaxpaHHTb ero qenocTHOCTb « 
o66cneqsm> n^txmJA pewonr uertpueTtmaJx. fjScafjptxx kojiohh, UUbll UUU2 UUbO 
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Claims («Popuyjia H3o6peTeBH5i|: 

rinacTfatpb pcMOHxa o6c£MiHhiix kohohh, cocTwnq^ k3 npo/^onbHO rcM^pnpoBaiaioA 'iTpy6bi c HapyxuibiM 
repMemaifpyioii^^ noKpbiTneu» BunomieHiibiu ud Ha6opa Ranu^estaix a/ieMeHTOB. pacnonoAeiiHbix ^^a^b 
Tf^6bi c 3a30pOM oTHOcnrcnbHo fjpyr ffpyrai. oTJUwaiomidtoi tcm, «rro. c u;eniJo noBbnnemifi HS^eTKHOcm 
pewoHTHo-BOCCTaHOBHTcnbHbUC pa6oT 3a cuer san^rrw repMrraowpyiomcro noKpbmm c coxpaHCKKCM 
rcpMcmsaoHM KonoHHbi no ocefi nniaie Hanoneinioro nnacxbipR. oh cHa6xeM npcnoxpaHxrrejibHbCMH 
uafuseraMH, MaKCHManbHuft HapysHbcft fffnauerp Roropbix npeBbimaer HapymuhiA ffnautrp Ronu^eabix 
aneMeHTOB, npn 3tom npcnoxpamrrenbiibie uaiixerbi paauemcHU uexfjy KonbueBuuM a/ieueirrauii 
repMenraHpyioimero noKpbiTnH c 3a3opaMB c BOQMo«BOCTbao e pa6oKCM nonoKooiH nepcRpbcniH oasopoo c 
yMCHbrncHKCM HapyKHoro /^laMcrpa np^oxpaHMTCJibHUx uaxscr ffp Hapy«Horo ^piaMerrpa ROjibUpBbix 
aneueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the appUed patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliabihty of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the apphed patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45**. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling 6rom the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any fiiction between 
the seaUng covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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